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(54) HIGH STRENGTH COPPER ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy which has excellent strength, electric conductivity, bending workability, 
stress relaxation characteristics, adhesion for plating or the like, and is suitable as the material for a terminal, a connector, a 
switch or the like. 

SOLUTION: The high strength copper alloy has a composition containing, by mass, 3.5 to 4.5% Ni, 0.7 to 1 .0% Si, 0.01 to 0.20% 
Mg, 0.05 to 1 .5% Sn and 0.2 to 1 .5 Zn, and, in which the content of S is limited to <0.005%. and the balance Cu with inevitable 
impurities. Its crystal grain size is >0.001 to 0.025 mm, also, the shape of the crystal grains, i.e., the ratio between the major axis 
(a) of the crystal grains in the cross section parallel to the final plastic working direction and the major axis (b) of the crystal 
grains in the cross-section orthogonal to the final plastic working direction (a/b) is £1 .5, and its tensile strength is >800 N/mm2. 
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Ni^3. 5-4. 5mass%, S i £ 

0. 7—1. 0mass%, MgftO. 0 1 — 0. 20 mass 
Sn£0. 05 — 1. 5mass%, Zn£0. 2 — 

1. 5mass%^K S©MM0. 0 0 5 mass%*i® 

^t^^, ^OlfiAttS^O. OOlram^Si 
0 . 0 2 5 rom^TT&O , ^otti2lSJM4<WBtt, ^ 

«ab©lt(a/b)*il. 5K"rc*0. 
80.0N/mm J «±T*4 C £ £#«<t "T *jCttftffi 
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m$OMl] Ni^:3. 5-4. 5mass%, S i £ 
0. 7—1. 0mass%> Mg^O. 01-0. 2 0 mass 
%. Sn^O. 05—1. 5mass%, Zn£0. 2 — 
.1. 5mass%^, S<D^Wfi£0. 0 0 5mass%*jiS 
ICfflRU «^Cufeck^nja^««J*>6«CS»^ 
it$)ot, ^<Otefi»a*S0. OOlmm^O. 
0 2 SmmHTt* 0 , 3^oBfriBlSatt©^t«, o£ 0 

b<Dit (a/b) #1 . 5trrc*9, 5I3»»3#8 0 

C»3R3«2-] Ni^3. 5-4. 5mass%> S i % 

0. 7—1. Omass%. Mg^O. 0 1 — 0. 2 0 mass 
%. Sn£0. 05 — 1. 5mass% v Zn£0. 2 — 

1. 5mass%^K M&CAgrO. 0 0 5-0. 3 mass 
CoO. 05-2. Omass^ CrO. 0 0 5 — 

0. 2mass%(Dtti^6ii«nS 1 «*3fc«2««±**6 
itO. 0 0 5 — 2. 0mass%^<^ SCD^WS^rO. 20 
0 0 5mass%7fcplC©JKU u te^^iEWfi 

^-©KSfitlS^O. 00 1 
mm£j|g;i 0 . 0 2 5 mmtlK^ , froBWaigfitt 

S*SS«E<OSS b ©J£ ( a / b ) ifi 1 . 5 J£TFr* 0 , 
^»$^8 0 0N/mm 2 a±r*SCi*««liT 

[0 0 0 1 ] 30 
[0 0 0 2] 

SfittOU 3 < ft 0 SMSACDIg^ll U < 

©gj±#b# ^ ft & c <t &c ft a 0 

[0003] CCDffe, 3 * ^ * « 

ffiStt, ^^yu-t/a>W4fttf*«JC«ft1»tt**» 
*3ft£o *rfc&S, j£**WWft, so 
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r*r. *01IH»ircjC*««F»tt«:ffft. V 

«ttfe^»ft^y vv&m (J I S-C 1 7 5 3££) 

Slte#f^ccigffift_L. ^JB^y y^Acc««tt*j*-5. 
[0004] c<d?c&>, msB^mmtcu;. *<vvy 

*4^9fi<a*ft«<t5(cft«3, ^<©W4©*^6tbt8 
W*flM>i«l>C u - N i - S i (4$HD36 3 - 1 

3 0 7 3 9#&*ft£) j^aaSft. Bg*P6 0*ZR&¥ 

oftstt &c izm f# r i > ft c i 0 ^ <om a » sits** <£ 
y «; ■> A«tca«fti^«><bjg*>fts 0 

[0 0 0 5 ] coffi, 8tTia«^SBttf4Cc« % ffSBC u - 

Ni-si m^<D&xMmm&Mg*mmLT&m 

\stcm&&*mmZtlTl,>Z («M?5-5 9468# 
&$gft<£T) Mg«im"C(^'J y^Alii 

^-r y^ft^(D»»iLr*faft, 5SSv z»mtt, 

ffttfJJDXtt, l£*J»IP«Ftt, y >>^a«ttfti*CC^ft^ 

s c £ cc * 

[0 00 6 ] 

ntl^Cu-N i -S i»^€:a^©^-X*}SBJS 

HP^, 1 f3B©»IBW, Ni€r3. 5-4. 5 ma 

ss%, Si^rO. 7—1. 0mass% v Ms*0. 01 — 
0. 2 0mass%, Sn^O. 05—1. 5mass%, Zn 
^:0. 2 — 1. 5mass%^#, StDMMO. 00 5 
mass%*^CCffJRBL, JSSP^C u fecfcO^nJiB^Ftt^^ 
6^^i^t^ot, ^O^IM^O. 00 1mm 
ZMZ- 0 . 0 2 5m rnHTt* 0 4 ^"oSfriBiSfitft©^ 

fitt<C«ab©lt (a/b> 5«TT*0. ?l» 

a^iSOON/nim 1 «±T*l)Ci^fflitSil 

[0007] m^zumommx. ni^3. 5- 

4. 5mass%, Si^rO. 7—1. Omass%. Mg^: 
0 . 0 1—0. 20 mass% , Sn^rO. 05 — 1. 5 ma 
ss% v Zn£0. 2 — 1. 5mass%^^, BCAgO. 
0 0 5 — 0. 3mass%, CoO. 05 — 2. Omass%, 
CrO. 0 0 5—0. 2mass%<Dtpfrhm*tl& \m& 
W*2««±**8dar0. 0 0 5-2. Omass%^&, 
S O^Wfi^r 0.0 0 5 mass%*«CC$lM L , m^C u 
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SS^O. OOlmm^iiO. 0 2 5mm«T"C* 

iiBftftKfflCCfeWSiBafiLOftSbOJt (a/b) # 
1. 5KTt*0» ?II»$^8 0 0N/mm J &±T 

[000 8] 

tt) • tfttfJraxtt, is^MWfttt. y**»*tett£** 

l^t, Sn/Mg, Zn**B8S»DU HCC#S®&S 
£0. OOlmra^fiiO. 0 2 5mmKT«!:U WB» 

a<h, ft»ffif*^X*raj<bkfl«C»rBS«:*JWS»Satt© 
SSbOit (a/b) *1. 5«TiUrffl^PXtti 

Kt±tC"rs/tfe«:«, Ni, Si v Mg k Sn, Zn<E> 

^ t mm t *r zm&mxm zt %mtcicm& 

[ooo9] MTtz#mi<Dm^&<D^7€mtic^x 
wm-f&o cu^Niisi zmmtzt, n i - s i 
mt&m (n i 2 s i *b) #c u^h y * ***«:*rtti 30 
<fc #fii±-r & c t am *> nri > * . 

^SBWCCfct^T. NiCD^Wfi£3. 5-4. 5mass% 

cc«5g"rsa*«. 3. 5 mass%*p-c«^ y y ?<um 
tmm&L±<omm.i)mibti?, 4. smass^^a^^i 
»a^ii(imttxi^cc^ift±cc»#uttc^ffl*^D 

JJRttMte 5 MKtfft 6 ftft l » 0 , j&fffl fltJX14 

[0010] SiliNiiNi; Si ffi*»flfi"4)fc 

N iS#i**£<fc*SS&S i S i 40 

0 . 7 rnass%*«Sr « N i a#4>&l> <b * <b H«CC 

■^y y -j A*iiai»kJb©9itt*j»6ti'r, s i «** 

1. 0mass%£ag;i££N i a^OtB^iBDMH^ 

[001 1 ] sSKteN ifcjitfs i»cj:.oT9MbU 
y^Aa3ira^«±©js^^fp^tt^f#^/c^c«, n 
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[0012)Mg, Sn, Zn«*«IB*»«ET*K* 

ffl^***IK:?fc#T£# % ft'CfftIXtt(cWiWKW*& 
«-r. JS^««I«FttCD8k#CC«Me*«0. 0 lmass% 
K±r*W*l«jH»«tfm^ % 0. 2 0mass%£j&* 
4 <b ft WfftlXtt3«*«9tt*ai*: $ ft < a -So 

ttNi, si ffiowtiiccjisas^fca^seaeocu - n i 

[0 0 13] Sn»Mgi*I{CB«^ot, JC6*« 

<ftC>. Sn#0. 0 5mass%*Mr«-€-<Dja>*3&S3E» 
teSMv**, 1. 5mass%4jHA4ti»«tt*s^:iBCCffiT 
-T4o 

[0014] Z nttftCfJnXtti^a*^^, Z nfi 
£0. 2 — 1. 5mass%(C^-r4C<bCCcfc0, Mg£ 

^©fttf»nxtt3^f#e>ns. coal znwsny** 

*T4o Zni^O, 2 mass%*«r«*e©S»»^»CC 
ff^n-T, 1. 5mass%^^4<bzSmtt^<gTT4o 
[0015] ;«c, ®Sr^±tcWS6^ A e , Co. Cr 

Vf mJ3£*ym-? 6 . Agt^O, 0 0 5 mass%*tf§Sr 
«-e0^^^f#6n-r, 0. 3mass%^S^r^ 

Cn6©«** 6 A g CDtf ttt 0 . 0 0 5-0. 3ma 

[0 0 16] ColiN i <b|5jfiHCS i tit&W&J&JSLL 
r^JS^r&]±$-t±4 0 CoCD^Wfi^rO. 0 5-2. 0 
mss%^cm^r 4I1^«, 0. 0 5mass%mMV^(D 
mm&%tticn%tl-?. 2. 0mass%^ffl^4ifttfJP 
Xtfe&HBTT Ztctb~C$>*> 0 

[ 0 0 1 7 ] C r »»4>(cflKiNiCc«rU UT5ftKiai±K:» 
W^ 'O. 0 0 5 mass%*»TW*OS**^^CCf# 
^n-T. 0. 2mass%«riB^4ifttf»PXtt^^bUr 
< 4 o C n 6 C r 0.005 

— 0. 2mass%£-r& 0 

[0018] SuIHA fir , Co, C r * 2 ««±PIB#CC8& 

jD-r^^cD^wa^ ^wcKDto. 005 

— 2. 0mass%CD$QHP^"C^$4T,4 o 

[0019] stsuftrfflsnxttiwfcsi**^ 

ffitiO. 0 0 5mass%*MK:«5E-r£. «f(C«0. 0 
0. 2 mass%*^^MS 

[0 02 0 ] 3)WWr(t att-*>W*tt«C<!fC!>«Ftt*fi 
TS^BirFe, Zr, P, Mn, T i v V, P 
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b, B i , A 1 tt£*8WJDLr &&l> 0 Mn« 
C«««CO. 0 1-0. 5mass%^»nT^Ci«W^ir 

tc^-r^o *«wcc*5i^, itrfaesifts*o. oo 

lmm»0. 0 2 5mmOT(CSStS14«, *g 

iswo. o o i mmiciT^twm&mm^mn <* 

0 . 0 2 5 mm %jH* & <h fttf »OXtt&CMiJ»^S^/c 
tf>T&£ 0 ffiTi3ISatfiS»J I SH0 50 1 (ty 

[0 0 2 2 ] #*iJJ3K:tel>T, *SS3K©^tt<k«, Sst£ 
Itt)JIIISfS]iffi ftBrffiCCfeW-SsBatftOSSa 
^ttTJOX^ft ctStft fcWffiKlfctt StefittOSffi b (D 
tb (a/b) mTiatb (a/b) € 1 . 5«TCC 

«S-r-5aS», t?8BJt (a/b) ffil. 5£©;l£ 

(a/b) 3^0. S*TH*»^fej£*«IW^tt3W5T 
U»<tt*©r, 0. 8J£LbM8*lA>. 

[0023] *5m<DM&&*. mmzmms. 

BESO^rfil. EW$<Dj**j ^7">->a>, ffiffiH*©iH» 

JEBffi«MO^^@»JCc^*»ISEl/rM»'r^. 
[0 0 24] iWWHCteUt, *»fflttttIX*l$Ii», 
«»^JSb^1^X^JE^/jnxcDli^^ffS^, 31 

«ESijnx^3lttJpxr*o, ^>->3>u^~&£ 
cd^X (Bit) *BW±r*»Ifcte«>&l». 
[0 0 2 5 ] ♦SMJItCfc^-C ?I3S*3£8 0 0 N/m 
m 2 J£Lb«:«5e-r4afi», 3l«5&3#8 0 0N/mm 
1 *W£ij£*«W»tt^(STir*fc«)r**. CCDS 
S«W63&>rttc^, 3I3S%3 ijS*«?P«Ftt«:iitBH 

£8 0 0N/mm 2 «±CCT S 
[0 0 2 6 ] 

(jgjsw i ) a i ccsK-r*»wajeiiJiiw)«-&& (n 

o. A-D) *K««jM?iPftcr«)WU, DC&tcj:9 
m$3 Omm, ifglOOmm, 1 5 OmmOiS^ 

»jsl/c. 'Xicctihffimzi ooo°cr3o^fa^ 
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b/c ft yct^-C, 3MB]E£&£, 5 mm -Soft 

»JUrK^btSBB%^L//c<D^, ^HEEM 
/?£0. 2 65 — 0. 2 8 OmmWjnXU ^C^T?8 7 
5*C-9 0 OTOlSr 1 5#»Ml, ^<£>fg v S 
%(tC 1 5'C/s e c«±(D^3lffirf^fJL//Co ^CC^ 
^^Xfi^t 4 7 5 °Cr 2 B$ra©B*S»M&£J6 

u ^ci^ra^aatflixT^s^raBEs (^> 

*»W«c««£0. 2 5mmicj»it.yt 0 BJS3«»ffltt»n 

[0027] amm oai te^T#»93««ffli£<D 

l^(No. A. B) *TiB»^ft=0Cj:i3ftjXOT 
i¥£0. 2 5mm©M^«»*»jgO/c. HP*3. Slfi 

0. 26 5—0. 5 OmmitflnXU #CC»T8 7 5°C— 

92 b°c(Dumxi stmrnrnmu. ^mk. e%eci 

5-C/s e c^±<D^iPSSr^U, CCTKWCCJ: 
or»5 0^«T©»IBJia (a) *tfl^ *l»t9WI 
20 «it^D*frr, ^sstt^siatrcDi^ilijBi- 

^^ttJDX (HHfflfflffi (^) . mt&MBO. 2 5m 

[0028] atmm 2 > m ^^rr^xmm&9mat 
<Dm&& (No. e-m) &mi>tcmz, mmmitm 

[0029] atmm 3) mi ^mr^mmmmm 

<Dm&& (No. H, K) iTSBUa^frtCcfcOSDXL 

$0. 4 0-0. 42mmCCtHIXU, ^C^r'8 5 0 8 C- 
8 7 5°C<DjaSt?l 54MBMk«aU iE^CCl 
5'C/se c«±(0»aiiSffi'r»*PL. »C*t30IWl 

^SftDX (^IHi (^) , ftKfiWO. 2 5 mm) - 

{s&flm^it u r«B^£«***«ji u fc. 

[0 030] UtiM 1 <fc Vib«« 1 - 3 tig L/c^ 
^i^SM^coot ( 1 ) tSAtta. ( 2 ) tSAtt 
JKtt. (3) SISBSKSif*^ (4)29m^, (5) ft 

40 tffinxtt, ( 6 ) uttnmtm. ( 7 > y 9 +cdh^^j 

Btft (flmtt) ^rl¥fib/Co «3lW>^yy-)A| (J 1 
s-c 1 7 5 3^&) «ttCCOC»T*>EI«<0»fli*ff ^ 
/Co ( 1 ) CDSASS« J I S H 0 5 0 1 (ifl»r&) 

tmnBBai^i <«»attflpx*fli) twrttrnm* 

A, feJ:CX«tt?&IHIfflffi*r5liit«&KB*BiL. 8? 
IBKrfflA r CUWmnEBS^m <t ¥tftt*m <t ifift ft* 
rS](D2*f6]rteA&S^i'JSL, »J5£ffl©^:*^*** 
ga, /hS^tJggiUfc. 6«rtE»TffiBr««ffi<Dffi 
50 IMimMi, «S<Dffi«l*[^<tiBftft*ffiIcD 



^SOj^H^^S^^SM^T-IH^T 1 1 0 0 0 {Steffi;* 
OT^KteJlO, ?X±«C2 0 0mmO«»t?|* 4 fu 
SBJ»»r^e>n&»Sati»n*ft^, (2 0 0mm/ 
(n x l o 0 0 ) ) <Djti&t>3R#>tc 9 KHfflB»r«J6*i 
£*Sft«BR#2 0 JC«fcttl^»6». 5 0 0 fgCD^KCC 
2 0 0mmC!>jB»rW6nStSftti»n*» 
(2 0 Omm/ (nX5 0 0) ) (D^&hJft&tc. 

coo3i] ( i ) teiu&mt* mm a, B-cm&tc^z 

fi*ti©g8i!iiC!)4tfWiSffl4 0. 0 0 5mm<D 

(2) «Sfttt©»tttt, 1iWEKffiA©S2a*EirtE»iffi 
B©^bril/cffi (a/b) -CthO/Co 

(3) ?|«383<i:{*tftt, J I S Z 2 2 0 1 iS3t£<£> 5 
I*g|jt£:ffll\ J I S Z 2 2 4 1 CCi»«UT3j&&3te 0 

(4) agw^ftj I SH0 5 0 5 temWLX%t#>tc 0 

(5) fltfaiXtt©iPlBi», ftmmi¥&&0. lmm* 
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ariBisatftsw, fljie«^ (O) % ^^-^^ttfcioiws <x) <t« 

(EMAS-3003) <Dtffi%7u 9 *SC*SUBU 
*H**J6*3&«6 0 0 N/mm' £ & £ <fc 5 ftffilftfi & 
1 5 0*CtIM«CC 1 0 0 0B$|fflS}3OT®m* 
(S. R. R. ) *#«>fc 0 0 h r KR»(Dtifn¥ 
(S. R. R. ) T>^Lfc 0 
10 ( 7 ) -rf * KRitteHS 3 u m<D*=B¥ 

H*.***U Cft**»4U 5 0X!r 1 OOOBSfflflO 
*ftl//cf£, 9 0° ©ftCffe^CXftWRbiLfcOfe, ft 

o*j«*«B«)6*^*»^»aatttA» (o) % iHjsiu/c 
bomK*tt7A (x) tmjzbtc t»*«S2cc^ 

To 
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Si 


Mg 


Sn 


Zn 
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No 


wt% 


wt% 


wt% 


wt% 


wt% 


wt% 
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3.9 


0.80 


0.10 


0.18 


0.49 


0.002 
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4.0 


0.91 


0.06 


0.52 


0.50 


0.002 
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3.8 


0.89 


0.11 


0.19 


0.49 


0.002 


A&0.02 
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3.9 


0.90 


0.11 


0.18 


0.50 


0.002 


Cr0.006 
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3.2 


0.68 


0.10 


0.20 


0.50 


0.002 
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5.0 


1.17 


0.10 


0.21 


0.49 


0.002 
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3.9 


0.89 


<0.01 


0.21 


0.60 


0.002 
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3.9 


0.90 


0.38 


0.20 


0.60 


0.002 
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4.0 


0.90 


0.10 


0.02 


0.60 


0.002 
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3.9 


0.89 


0.08 


2.01 


0.60 


0.002 
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3.9 


0.88 


0.09 


0.20 


0.12 


0.002 






Li 


3.9 


0.88 


0.08 


0.19 


0.61 


0.002 


CrO-4 
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1.9 


0.46 


0.09 


0.33 


0.49 


0.011 
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0. 0 0 5 


1 . 0 
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1 2 


34 
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1 9 
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1 1 


0. 00 5 


1 . 1 


8 9 0 


1 0 


3 1 
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0. 00 5 


1 . 6 


9 1 0 
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1 8 
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0, 00 6 


1 . 1 


8 7 0 


1 2 
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1 4 
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1 . \ 
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1 . 7 
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